Primary bone tumors are less common in the dog than those of the skin, genital, alimentary and hematopoietic systems [4] . Neoplasms originating in the cranium are not common [2,
141. The palate was the fourth most common primary site for neoplasms of the mouth and pharynx in one study; however, only 10 of 130 tumors originated at this site [ 11. Multilobular osteomas and chondromas arising from a focal area of perturbed periosteal activity were the most common primary bone tumor of the canine skull [13] .
A lesion reported in man was similar histologically to multilobular osteomas and chondromas, but differed in biological activity. The tumor, usually located in the palms of the hands and soles of the feet, first was called a juvenile aponeurotic fibroma [6, 71 . Others prefer the term cartilage analogue of fibromatosis [3, 81 or chondroma rodens [5] . Similar lesions have been described in the cat and dog [5] . The feline tumor was in the frontal bone, while those in dogs were in the rib, mandible, and cranium [9, 10, 12, 13, 151 . All of these reports refer to the tumor as a benign, locally invasive mass. We report a malignant form of this tumor that originated on the oral surface of the palate.
A 4-year-old male toy poodle developed a swelling in the hard palate between the first and fourth upper premolar teeth ( fig. 1 ). Three months previously, a similar swelling had occurred adjacent to the loose left first upper premolar. The tooth was extracted and "sebum-like material" was squeezed from the mass. The lesion recurred in six weeks and slowly increased in size. A tumor occupied the entire space between the upper left and right first and fourth premolar teeth. A soft tissue mass was visible radiographically on the oral and nasal surfaces of the hard palate, particularly in the area of the left upper fourth premolar. No palatine or turbinate bone erosion was evident.
Four weeks later, the tumor measured 1.5 cm on the left side, 2.0 cm on the right, and was 2.0 cm wide. It protruded 0.75 cm into the oral cavity. The oral mucosal surface overlying the right side of the lesion had an ulcer 0.5 cm in diameter. The tumor protruded slightly through the ulcer. The mass yielded slightly to pressure but no pain was elicited. The dog was killed at the owner's request.
The tumor was light tan with white gritty foci throughout on section. A hole 3 mm in diameter was found in the horizontal part of the left maxillary bone. The tumor filled the left side of the nasal cavity and compressed and partially destroyed the turbinate bones. The nasal The tonsils protruded slightly from their crypts, but all other organs looked normal. The nonencapsulated mass showed a lobular pattern. It was cellular with areas of amorphcus eosinophilic material resembling osteoid ( fig. 3 ). Bone spicules also were present. The cells were mainly plump and spindle-shaped with distinct cell borders. The nuclei were oval, vesicular or open faced with one or two prominent nucleoli. Some nuclei had marginated chromatin. Mitotic figures were present. The cells were in tight whorls or palisading and interlacing bundles. Sometimes the whorls surrounded areas of mineralization which were scattered randomly throughout the sections. Von Kossa's stain showed these areas positive for calcium. Some cells were anaplastic ( fig. 4 ).
Ultrastructurally, the tumor cells were typical of active osteoblasts ( fig. 5 ). They were elongate and bounded by a smooth cytoplasmic membrane with some small intercellular interdigitations. The nucleus was broad, elongate and bounded by an indented nuclear membrane. The chromatin generally was sparse and aggregated along the nuclear membrane. One or two nucleoli were present. The cytoplasm contained abundant rough endoplasmic reticulum in loose and lamellar arrays. The cisternae of the rough endoplasmic reticulum were dilated and filled with homogeneous, moderately electron-dense material. The Golgi apparatus was well developed, mitochondria were sparse, glycogen was absent, microfilaments were moderately abundant, and occasional free ribosomes and autophagosomes were in the cytoplasm.
In previous canine cases, the tumor occurred in medium and large breed dogs [5, 131 that averaged seven years of age [13] , but the multilobular osteosarcoma we report appeared in a 4-year-old toy poodle. This tumor developed in the oral and nasal cavities; the other canine tumors occurred in the mandible [5] , cranium [5, 9, 10, 151, orbit [12] or rib [5] . The juvenile aponeurotic fibroma [6, 7] or cartilaginous analogue of fibromatosis [8] in man occurs primarily in the soles of the feet and palms of the hands of children and young adults [3, 6, 7, 81. The tumors in man and previously reported canine cases have been benign and invaded only locally [5,6,7, 9, 10, 12, 131. In contrast, our tumor can be classified as malignant, based on the presence of mitotic figures and areas of anaplasia, and because it eroded rapidly through the hard palate from the oral to the nasal surface, destroying the turbinate bones and displacing the nasal septum.
Multifocal mineral densities may be helpful in reaching a radiologic diagnosis [5, 6, 12, 13, 151 . These described tumors were gritty on section and, indeed, had microscopic areas of calcification. In our multilobulated osteosarcoma, mineralized areas could not be seen radiographically, but were obvious grossly and histologically.
We agree with other authors [12] that the canine tumor does not fulfdl the criteria of a juvenile aponeurotic fibroma or cartilaginous analogue of fibromatosis because of its location, biologic behavior and predominant cell type. The use of the term "chondroma rodens" [5, 11, 121 is confusing unless one knows that "rodens" comes from the Latin rodere (to gnaw); this term may be a little more dramatic than needed for a pathologic anatomic diagnosis. We prefer the simple terminology proposed in 1978 [ 131, which describes the feature that makes this tumor unique: its multilobular histological appearance. Thus, we feel that the term multilobular osteosarcoma, which we use for this case, has clinical and diagnostic significance.
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